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Abstract of JP8234683 

PROBLEM TO BE SOLVED: To provide a flat 
panel made of thin film transistor 
electroluminescence(TFT-EL) picture elements. 
SOLUTION: Two TFTs and a memory capacitor 
are utilized, so as to keep EL picture elements on 
a panel operable nearly at a 100% duty factor. A 
TFT-EL device eliminates the need of patterning 
an EL cathode, thereby establishing a high 
resolution. At the same time, a process for 
delineating the contours of the EL picture 
elements is remarkably simplified. Also, a TFT- 
EL panel consumes electric power less than the 
TFT-LCD panel manufactured by use of the 
conventional technology, particularly when the 
utilization factor of a screen is less than 1 . 
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a) ,KM*£a> l-.fii klcfidStSfi, v-xt«(hHK 

>*«i:y- hmnwt y- bftfttfrzu*), «y- 
>*tti£y~ n*a#ty- h^iiii^^fto, »y— 10 

d ) Ate :<D#m h7>xx^^HH >««K:«a 

Wtcrtllwatifcii^UMSIMi: ; 

*<.IKBMKJM J: O SJKiSrETS.fc'S trfflPTf 
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[KW^JB-r-5t*«»iH *5BWtt«»T MJ 7 ^ X 7 
Fl/7>'>y*«tLT*Rh7>yX> (TFT) ch 
t L T #«x U ^ h a ;U 5 *-fc > X «Bt t «: ffl 

[0 0 0 3] 

:i - **>#y y h T V CO «fc o &ltiPBiBiTO«ffcttJiKffl 

(LCD) ttiti«"C<Z)ac>S8g^ia*?<tUTlHSiLfc. ^ 

*i « s fc fiiico f p d aasanttts « **** k« l 

/; 0 LCDA*JK7D0lJttEtTSr^tf : (1) ^-^X^- 
-f/3>IPl4" , 16-*7-L CDA°t^I/ ( I B 
Mt*2, 1 9 8 9$) (K. Ichikawa, S. 
Suzuki, H. Mat i n o , T. A o k i , T. 
Higuchi, Y. OanoKiSSID Dig 
est, 2 2 6 ( 1 9 8 9 ) &#BS) > (2)6" 7 
A7-LCD-TV (7>f U7'/X, 1 9 8 7 $) 

(M. J. Powel 1, J. A. Chapman, 
A. G . K n a p p , I . D . French. J . R . 
Hughes, A . D . Pearson, M . A 1 1 i 
n s o n , M . J . Edwards, R . A . For 
d , M. C . H e mm i n g s , O. F . Hi 1 1 , 

D . H . N i c h o 1 Is, N . K . Wright*!: 
t fc5P r oc ceding, Internat iona 
1 Display Conference, 63, 1 
9 8 7 *#j») , (3) 4" 7JW7-LCD-TV 

(■triHQ4 2 4A0 1) (model LQ424 
AO IfflWSharp Corporation Te 
chnical Literature £#HB) . 

(4) 1 — TFT-LCD (-e*7;ni/ 

n>J7^) (D . E . Castleberry, G. 

E. Pos s i nCct^S ID Digest, 232 
(1 9 8 8) £#BB) o ^&c£ffiKfcft£a&^TCD# 

1:0004] in^^L cD/i*;n*](Z)*a<oi#«tttt 

1'7 H 1/ 7 h 7 >y X* (TFT) (0 

^tiaa»T Hl/7y>y (S. Moro 
zumim^Advances in Elect r 
o n i c s and Electron Physic 
s . P . W. Ilawkes MM, Vol. 77, A c a 
d e m i c Press 1 9 9 0 Sr#RB) £>»IIE*H 
fti-T^o LCDft«©^ttA'iS«TFT (il:7« 
7 r X 5> U 3 >T F T) <D»ffi<0,%^&it#K: «fc -5 d <h 
o TFTX^7f >^tt^ff^L 
C D jS^S^<h^W^^^/u <^llffiWfejfi "attSfc^-- 

[0 0 0 5] T F T - L C D/^ *JK^ 
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/^y?^*f h«&:itl)^o :nilTFT-LC 

n SiM « Sc a* . n * 7 - / t * ;i- t 'h 3 ^ jt y> t s> 

( S . MorozumilCiSAdvances in 
E I e c ( r o n i c s and Electron 
Physics, P . W. Hawk e s ftifK. Vol. 
7 7, Ac adcm i c P r e s s 1 9 9 0 
B9) o / \' 7 ^ 7 < h ft^ T F T - L C D /\° t> ;i/ C 

Btt5 «* & >i< S8 oo ffl t~« U T ifif? T * ct o \z m i o 

[0 0 0 6] A»y#7-f h^'^fitttt^fc^^v hA°* 

h ;x - *y h £ j« 3 fz i z m » 2 ft & it ft & *> 

ttK*/jM&«tt»iMK h ^ >^X^x 
U^hn)R1^t>X (TFT-EL) Jc^SST**. 20 
TFT- E L /«^BTtt^ft^ft<^ia*tt3t«:ttM-rs 

TFT-EL A'jttt Fi scherl:i0 197 1 ¥C 
&3g£ftfc (A. G. !m scherUSI E E E 
Trans. Electron Devices, 80 
2 (9 7 l ) Sr#fl9) . Fischer 0>;£it<Z>!&*{fc 
SftfcZ n S^l'UWilTffl^btlTl^o 

[0 0 0 7] 1 9 7 5*FKr£ttLfcyo h^i'^TF 
T-ELA't^ (6" ) ttZnSSELSI^LT, C 
d S eSTFTWWiLTffl^SB rod y^MZcfcOffs 30 
*=>ftfcfc««-3ftfc (T. P. Brody, F . C. L 
u o, A. P. S z e p c s i , D. H. Davies 
*i:«t-5I EEK Trans. E 1 e c t r o n D e 
vices, 22. 739 (1975) . Z n 

S - E L T^ft'tf^ hW L<OiSIB»«JE*i&K<ht*<&T 
X<7f>yCdS e TFTRSfctt-tOi^ftiB^EE 
ll»*ft5«t^Hn^Sftfatf&^&^. -£-ftTiemj£T 
FT^fittl^K/iofco ^iWCliZ n S CIS 
t*< TFT- E L tetT F T - L C D <hOSl$M::j5fc5S 

TFT-ELawsaan-rsy^u^HWiftt 40 

WT(7)I0T'$)^ :I63 8 0 7 0 3 7§, ^3 8 8 5 1 
9 6^-, 353 9 1 3 0 9 0 ^-, ^4 0 0 6 3 8 3^ H 
4 0 4 2 8 5 4 ^, 354 5 2 3 1 8 9^, SI 4 6 0 2 1 

9 2 

[0 0 0 8] iE^NiiELMn(if/Hx<b^nTt 

o3c*aff^*r-r^«*<tLT75«-r* cc. w. Ta 

ng, S. A. VanSlykeiaSAppl. Ph 

y s . Lett. . 51, 9 1 3 ( 1 9 8 7 ) RZSC. 

W. Tang, S. A. VanSlyke. C. H. C 50 
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henC«t5J. A p p I . P h y s . , 6 5, 3 61 

o ( 1 9 8 9) £#5!B) „ HmELmmt2-)(Dm^u 

^iJ^SrW-TS : -€-ft«=»tt«ki9i«li*!i*!Sfr"rs ; ^ft^> 

A-f X £ & * „ E L tf#m £ TFT- E L ir 

5, 0 7 3, 4 4 6 ^-, 35 5, 0 4 7. 6 8 7 'J, $ 

5 , 0 5 9, 8 6 1 ^;S5, 2 9 4, 8 7 0 

5 , 1 5 1, 6 2 9 9. »5. 2 7 6. 3 8 0 9. ^ 

5 , 0 6 1, 5 6 9 ^, 4 , 7 2 0, 4 3 2 *h 35 

4 . 5 3 9, 5 0 7 ^,^5, 1 5 0, 0 0 6 *J. * 

4 . 9 5 0, 9 5 0 9, S4, 3 5 6. 4 2 9 ^ 

[0 0 0 9] T FTC«lTftiaTO[:t?)tlF 

1) ffiHtEEBlio ASW^J4#«EL-fc:;Utt>fctH/3U 
^>l/ch-feA"f >b:-y>xl:ft?fLT4^b i o h 
W«l«)tE«:«t6. ^J2 0 f L<DWm&ftZ>rz£>\Z 
K*Sft*«ffi«#9 5 C<Dft«J£ttiB« 
£ETFTJC»-r*K**^£$ftSftJCT FT - E L/t 
*>HC»LT*«»C**WT»*. EttfctiELt 

2) tlELt;W)t?m r ;7h^^0 
4.'U— *><Bi«<£"?**. 2 0 f L<75|»l$«:f^Sfc«)t 
E L«fe^*K»-r-5«*««tt«9 1 mA/c m 2 

1 0 0 fc-r-a — -r-Y OHlfiSiK^-rsi: 4 0 0 cm 
2 i7) "7 ^ ^— x ^ £ |R»-r £ fc 66 K# «£&« *i tttt 

2. 0 «7»y MCT#&(,> 0 f^g*i7 7 7h/U>;H( 

3) {&um^(Dm^ 0 f«ELf/taMiMT 

SBifi^fto*. ClftttjBitt (> 3 0 0fSC) yn-feX^: 

Ji«ELx/WX*fP-50tCfi*SftS*fja^P-t:Xtt 
T FTtttPSAbttm 

[o o i o] «r«EL/t*;u^»-rs«fc«*ttK»tt 

2JfflOfia;T-6»« (ff£M) P H 1lC-^>hW y^Sftfc 

s. tiELiF <^^<^- ^(D^ou^mmnm-m 
Sfvv^^aft $r if *-r s o l ^ ^ w« e l \zm 

to 2*-f^^Wffltt*»IE-rs**&fiH^«^^ 

ftt;i*tt (intrinsic) p<^'J Sr^'^TtcO. SFf 
< UTB»7 Kl/7x>yM£ffltiT, »«*ftfcjJ«J 
© E L * P ^Vt>iH^X + t> ?iJ 0)» ^ tt «-r ^ 
<^MJS ^4f5«i:o Kffa ^ ft ^ ft & ^> U t n ^ ;u 



T*So Mxti 1/6 0 f>c0"7 U-AU- h-XsShftTZ 
1 0 0 0 X^t>^J^/^^i^^At^^)o ^/lOcO 

ft'&tEti^&foiiMnntz 17ms t^>^o w^tf 2 o f 

■»fin»j«ttT-(ffi«<ttt+ntf7tc^"r, -rfc*^ 2000 

15-2 0 h^fn : .T-<i«E L-triUftftf^-r^cit 
^ cfc o t <a m ^ n & m « & w is t? $> -5 o ^ j; o & m 

[0011] 2 0 0/1x 2 0 0/1 (OiijKitfv^ft^rL, 

0 , 5 <D§m/'M®)mmitco 1 0 0 0 fT<t 1 0 0 0 *Jft 

h ( Q / □ ) (WffitaO-f >v^A»atfb«| (I TO) T 
*St<K&*-ret^#<^ ITO/U71' XOjatrttt^Ji 
< <hfc l 0 0 0 ()^"AT*^ 0 8 0 0 /iA (2A/c 

1 RB"Ftt8^h£JlJ:tftS, ■-ffi<0«8KSa*Kft# 
jtlMfcKtt^nS^t^LJC I TO/UCrdofc^j; 

)tj»#tft*j|£ig;i-ro £O«k?ft»&T*>/lXrt<0JStft 

<7)fr^#^IIfinfc^«ML BP*> 1 0 0 0 m<Dn*)l\z 

/Uf:»LT/^ti^^o f>- h»ia**tt0. 0 2 8 ^ 

-r *t»*=>n& i r*t»4» i i 

•So BM*te4 e VctO/h* ^ft*BB»*#"T*^JBTfN 

ftffi^Rt&^^nfcTy^y^ATiS (Tang 
«fC«tS7^'J*tS1*#lF»4 8 8 5 4 3 2^*#flB) . 

[oo 1 2] ffli<^HKtts«tw»t-s»«(o«aE<z)«[a5 
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fflfill['t ] wvny r )Ai:l^<&4w lfi*S ft x -/ ^ > y 
~r s y n -t x ft • ffc L , ;& tr \ti Sfpn^t^. 

[00 1 3 ] 

L«t<*i:LTffl^^n^^ib^ h »J 7^X4S"fT FT 
[0014] 

■datsnfc2ocDTFT<tidii3>^>ift)ttt»#« 

KL/V; F BL/Vy mm *.<OT FT(OF 

K >{C«a»^»3l**nS 8 SB-CD T FTUSr^T 

^>-9-{c«ttWfc»jttan, *:tuz& vm&m mzm* 

T-3S— COT FTmfMltE L / W HtcWtT --JElCifi 
U«*ftftflUrf d <fc ft nTflBKrr*. *«Hfl<OT F T — 

[0 0 15] *jJfl©TFT-fltELf/WXIiHf 
l:*ti;7«^^ntXTM^n^ : 
h r ;>yX^ (TFT 1 ) teS&cO hffi hldfill^ft 
TFT 1 BV-Xtlt >t*ty-h8t 

rw^^^o T ft i a)7-xtiMtW{:v-x 

[0 0 16] m^<D»mh?>i?X9 (TFT 2) \$£ 
fcS«CO±ffl±fCE«*n, T F T 2 tt*fcV-X«« 
30 t K K >B«£Y— N««#«fcY- Mii^b^ 
&c T FT 2 COY- h«ffi«m-<7)»lKN7>> ? X^<75 

^■(jtft i ft^LTaeff^v-x^^^m^n, <* 

[0 0 17] RHUTFT2WHK >1SI:1^J 
40 T&5 0 ISt/^^^a <hfeT FT 1 (O 

y-x Jitc, £ l < «tW xo*B*#±*cJt«(3 
tto- BK/^S"*— i/a >m\*~&^T /- H±f^BBPft 

[0018] tixH hnj^^t/Xgli?/- H 

x l-^ h p )V 5 t>ir > x jg co _t ifii ± ifiK^fi S n s . 

*f * Ll^jKWTtt*«fW05T F T - E L-r-'/NW Xt4f5 
U (K6 0 0«C«T) «»fkft«7--U >YS 

50 ifc^*ftT«ffifttf^^XVttl*ffc^J|(E#ftffl^-5* 
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[00 1 9] «Mh7>vX^f±W-SL<ttJUFa)*a 

[0020] tMtfMxU ^>&ZS-Mik*> ] ) n>frt>t& 10 

ffi> *iL'tt, ftfJifL m<DT FT±-e<DrfwtxWim<D 
[mJ h^t)^bf 0 ttlfc-rSiC (I S eS«7W7X 

y'jj/^bWT f t tt«a m m t. mm k«J7Kok 

[002 1 ] 

[««fl(^'ji«oB«] eg i v hU7^4 iBT-T 

FT - E Lt^W X<^«BSH*7K-ro ftH*«)* : Ftt2 
^cot FTcUd«a>^>-*t<hK Llfi^^o 4^8 

fi-mfei-Mi-railB/jT**. EIJfllMTFT (T 
1) £^LTi!f#!2ft> EL^ftcWt^iet^ij:! 
ijTFT (T2) fCJ;0WI»3*l*o 13* n >^>^^ 

^ftau>ofc^«£ft)tT Kux*ftitEL*fi:B 

fi«^*«fa6-5C«i:*pIflB^"rSo ffr< LTEI&ttE L 

aiTi 0 0 ^KiB^-rn — -rw it-f ^;UTr»jf^T^>C 

[0 0 2 2 ] hDJR t>t>Xf/HX 

a>tftiSteW2, 3lC>f<£ft<5p ClCOx/NWX<7)«St4Jf6 30 

M & WW * L < « * S X tt&fiSE 2f ^ X co ct -5 &2S9i « 

[0 0 2 3] BJ2 Ci^tl^TPT" ELf/HXTO 
TFTliiV-X/U $:T~^7^>tlT 
fttfY-HMX (fiMt*) *T-*7<>tl/t*t* 40 
Hlh7>yXm5. T F T 2 tt E L 3R 7" t tt M <D 
ELt;jh7>yX^T^^o Kit 3 >t ? >-9-«T FT 

1 tiff^JT**. EL^ : f^itiTFT2WHl/<> 

[0 0 2 4] «2WTFT-EL©ifitlJH3*^9«) 
Wriiiigiz^ft*. H3A^ 8 KiSSft£SriffiEattBI2 

fiyttH2<7>«B- B' f*jftofcfc<7)T*S, ^ ••C07 P n 
■fe XSRfTtf: U f> U 3 >«ttS9IT«i»ttOS*^tofc 
Di#fS£tt, *iJ'>U3>IIJ7tb'J7y77>fl:<t 50 
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0 7>f ^> F(C.A 0 *~>ffc£ft3 (FI4**IH) 0 «W 

-7 X CO ^ -5 ct 0 S5«T& I >*fMT»£ , «7X 
fflC^nSt^tCttT FT — E L^KiS^f^^^J^XOO 

ifctft (out-diffusion) SrleJ5B"tSfcfi6lC 

e-/p-tx»agT*ifis*is. »?< Li^7xttc« 

LT^TOBIJESKtt 1 0 0 0° COT, Jf*L<tt6 

oo° cJUT^^ti&^na&^&ir^ 

[0 0 2 5] Y— hW^4 2*<*U x'J 3>T 

L < tt^ V D (PECVD) 

XHfifECVD (LPCVD) <^ct o ftffclMS* (CV 

hstfb*jieia«ttfti o o ot>yx hn-Aco 

[0 0 2 6] *«Ty>J3>4 4(0»ttY— b*6** 

y'j3>70> K J:C "7 ^ h U 7^77^ t5 £ t fc 
c t 0/\ u ^->ft:2ti3o Y- h««ttfttt4f*L<ttT 

HR) . *%H/|(7)W^L t^ffi^jT^*^h^>> r X^ 
(double) Y- bffi&Zm (^T^&^o Kfr 
< LT«ifi»ictO«*lT&<, ctOiftttT'/^^. Y- 

y- h/\ - xttw*L<^*fk^>yxT-> (ws 
[0 0 2 7] ^coSfe b T^W^b< ttr-KfkxU n >T 
»»3fL5 4 1 5 6tt»r.o*6»JirtT«lBfl*ft (H5S 

#BH) , «^««^»jgs^>> r x^^^^^^^-r^ 

<fc-9iBJlSft5 (0 6, 7^#HS) 0 TFT2C0V-X 
fta«^f*W^ftfc««»W6 2te3>^>+h<7) hiSmtti 
£Sfc»*-rS (i9^#l) „ V-XAX&WJgifiA 
XttSfc»-<D|fej|»li±^»riESftS (H2«:#SH) . 
SS^««*t» 72UTFT2©KH >««t«*L, 
Jf SL<B I TOT*D. :n«t»xi/nn^^ 

[0 0 2 8] ^<oa»T«»*L<tt-j«fb>'Ua>T 

J-lCi#ft£ft£o /V>^-'>3>iBf-/^t3nt« 
7 6 SHIftfc I TO*^X^f>ysn, CftH3M!^T 

-r^jc^tt^n^o ^-/tM-aBttfg* i^f/Hx^ 
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[0 0 2 9] fitfcXU* hDJb^t>X|8 2B/V> 

-5 ( S c o z z a f a v a <D E P A 3 4 9, 2 6 5 
(1 9 9 0) ; T a n gCDT* »J *«pflF^4, 3 5 6, 

4 2 9 S-J ; V a n S 1 y k e^coT^ U */#fFtg4, 5 
3 9. 5 0 7 ; V a n S 1 y k e *£(DT * U X&ftm 

4, 7 2 0. 4 32 ;Tang^7^'J*#f^4, 

7 6 9, 2 9 2 ^;Tang§07SUA»ttS4, 8 

8 5, 21 lH;Per r y ^COT * U *1#f|F!B4. 9 

5 0. 9 5 0 ; L i t t m a n *f<DT * U *J#8fS§ 5 , 
0 5 9, 8 6 i ^ ; V a n S 1 y k e COT ^ U J/**!^ 20 

5. 0 4 7, 6 8 7 ; S c o z z a f a v a^CDT* 
U rtlftFSB 5, 0 7 3, 4 4 6Q; VanS lykeS 
<7)7^U*«p#lF!B5. 059, 8 6 2^;VanSly 
ke^(?)7^'J^#^5 t 0 6 1, 6 17^; Van 
S 1 y k e COT * U ^fcSfgfSg 5 , 1 5 1, 6 2 9 $5 ; T 
a n R^CDT * »J #«p*F*5, 294. 8 6 9^;Ta 
n g*?C0T* U tlttitms. 2 9 4, 8 7 0* (D<kv 

tift&tm<nftmEL^/ii x<DB&hmo vz>o el 
^-w.A^^ft^ifi&^r^t§ifftA^w 30 

»«iii^ts^»ji/aAi^^^§o H^fcm^a 

NM&tf, «-fffiAJit*--;pffiAft«»ft#^m 
iw^sns^iJEWttm^^ftBfcftMTsm^ffiAiB 

ftAft«#«#it*-^aA&tx»ft#o»^t»»'r 
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[ 0 0 3 0] »*Ll^JfiOTTtt*--;UftA)B*^?iS 
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rCK*LT«FfCff*Lli»3pftt 1 0 : 1 (IgHbt) vy 

sns. to <£> % km fliEL »« tt «r«* f-ft a R xm 



( 8 ) 



13 



Z> 0 SPJCAy^y^ >H«E LRU hJCjgfflS 

n & . a v. m \z « Huntm t & o , a 

ftf*L^A-te*filFC«WT-S. »-a«PTtt2 0 0 0 

1 0 2 3mTo r r <D~f Dir XH":/jT&jfcf4;tfX t L 
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